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DESIGN
Component Group: Cambugticn Deviess Prapared: A Hay
CIL femy: AD55-11 Approser: T. Hguyen
Fart Humber: ROG1A0TY Approval Date: 24040
camponant: Poweriead (P hase IM+) Change #: 1
FMEM ltem: ADSE Direclive ¥: CCBD MEx 015258

Fablure Mode; Preburner [Iner failure,
Faga: el 1

Dezign [ Docement Ratarance n
FRILURE CAUSE: A:Preburner linarfextension ar weld parant material failure,

THE FREHLUIRNFR [ INFR ASSEMBE IFS (1) 15 & WELDMENT OF HAYNES 158 FORGING (21 AND HAYNES 188 SHEET METAL COMPONENTS 135, HAYNES 158 Was SELCCTED ON THE
BASIS OF IT3 STREKGTH AT H:GH TEMFERATURES, RESISTANCE TC GREEF AND TS RESISTANCE TO HYDROSEN ENVIRONMENT EMBRITTLEIMENT (). 1HE LVt INDRICAL LINER
FCRMS AN AMRLULUS WEEN IMSTALLED IMN THE PREBURMEZ BOOY (5) THE L IMER |9 WELDEDR TID A HAYNES 188 EXTEMSIOH [E). THE EXTENSION DESICN INCOTPCRATES A SER|ES
OF WMACHINEL REGESSES N A LIPWHICH IHTERFACES VW'TH & SIMILAR LARD ON THE PREBURNER ADDY. THE SFRIES OF RECESSES GONTROL HYCROGEN SO0 AN FI Ch)
WHICH DRIGIHATES FROM THE ORIFIZED PREEURNER CHAMEER (5). THE HYDROGEM COSLANT 15 [NSCHARGED AT THE LAWER END OF THE LINCRISREEURNER BOOY INTCRFACE
TO THE HOGT-GAS SUPPLY FOR THE TURBIMES. THE INMER DIAMETER OF THE LIMER FORMS A LUGT WHICH DIRECTS HOT-GAS ™0 THE TUHEINE ENTRANCES MY ROCGEN
BOUNDARY LAYER COCLANT IS PROVIOED TO THE HOT-GAS SIDE OF THE LINER BY A PARALLE' SERIES OF ORIFICCS MACIHINED I THE NJECTOR FAGEPLATE (7] THE
CWERGENT SECTIOM OF THF 1NER 15 FURTHER HEAT PROTECTED 8Y A THERMAL COATIMG () THE THERMAL SOATIMG, IN CONILMETICH VITH THE HYOROAEN BOUKNCARY
LeYER EQOLANT . PROVIDE ADESUATE PROTECTICN AGAINST THE HOT.G45 CNVIROMMENT.

[1] RIDITA28 RI0HI52; 120 AMS 5772 (1) AMS S000; (4] ROS-0561-10; 45) ROOITAZE ROQIBEST, (5] R0 2438 RD0: 4554, (7 0017424, ROD1742) (3] RACDG 15, HAN OO0,
RAT 100-[FT)
FAILURE CAUSE:  B: Prabu-ner liner relemtion systam fallues due 14 muoltipla faiture of liner retenllan strapg.,

THE FREBLURMER LINER ASSEMELIES ARE FETAIMED |H THE PREEURKER BODIES BY A SYSTEM OF ECLALLY SPACED RECTANGSULAR HAYNES 185 STRIES A TIAYNES 1RE WA
SFELECTED QN THE BASIS OF ITS 5TRENGTH, REE'STANCE TO CREEP, AND HIGH GYCLE FATIGUE FROFPERTIES 2), THE FTHIPS AKE TIGWELDED AT CME END T2 THFE |MHER
NIAMETER OF THE FREBURKER BODY. THE OFPOSITE EMD IS TISWELDED TO THE DUTER DIAMETER OF THE | INCR, BOTH EMDS OF THE LIMER STRIFS "MSORFDRATE MACIHED
2atil TOATTENUATE H'GH CYCLE FATIGUE EFFECTS

i1 R3OOSIIS RICIIS32, ROGIF42D (7 RES-8581-10
FAILURE CAUSE:  ALL CAUSES

THE ANALYSIS FUR HIGH AND Lo CYCLE FATIGUR FOR THE PREBLURNER LINER RETENTICHK SY51EM MSETS GEI REQUIREMENTS AND MINIMUM REQUIREMENTS I OR EAC-02
CF SATETY. TABLE &086 LISTS ALL FMEA/IL WELDS AND IDENTIFES THOSE WELDS IN WHICH THE CRIT/ICAL IMITIAL FLAY SIZE |S NGOT DE TECTABLE AND THOSE WELDS IN WHICH
THE RCOT 3IGE |15 NOT AGCESEIB_E FOR FLIGHT BY RIGK ARSESSMENT {1]. |HE POWERHMEAD ASSEMELY HAS COMPLETED BV R TESTING 12). CONTINUCL LSEWITH AL SWARLE
DISCREFPAMIIES REEULTING FROM CPERATION /S EVALUATED AND SONTADLLED PEA THE REQUINEMEHNTS GF THIE MAINTENANCE CONTROL DZCUREMT i3,

i1h RSE.ETSS (2 RSE BEAD G 03 ASSETRS
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Frebyrner liner failure,
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Fa ure Cauzes
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ALL CALISES

LigniYizan Charache stics
EYFI PRESURNER LIMER
ASEY
LIMER EXTENSION
CO¥IDZER PREBURMNER
'NER &55Y
METESING RIMC

IMATER-AL INTESRETY

AULDINTEGRITY

EURTACE FINISH

LINET: STRIP
LIMER: STRIF
LIMER: STRIP

MATER &L WTEZGERITY
AFZFLMELT INTEGRITY

Inspeclisnis) ¢ Tasws)

KATERIAL INTEGRITY 15 WERITIED PFR DRAWIMG AND SPECIFICATION REQUIREMENTS.

PREBURNER LINER FORGINGS ARE ULTRASCNIC AND PENETRANT IMSPECTED FER
SPECIFICATICN REQUWRTMERTS

ALL W DS ARE MSFECTED IO DRSNS AMD SPRCIFICATION REZVUIREMENTS FER WELDY CLASS.

INSPFCTIONS INCLUDE: wISUeL, DIMENSIGHAL, PFHFTRANT, RADICGRAPHIC, ULTRASOMIC, AND
FILLER MATERIAL. 85 APPLICARLF

LINER THER VAL COATING 13 AFYLIEL PER SPECFICATION REQUIRENENTS.

MATERIAL INTECRITY |12 VERIFIED PER DRMMNG AND SPECIFECATION REDQUIREMENTE.
WELDFHG GECMETRY OF STRIPS |3 CCONTRULLEDR FER ORAWING RECUIRENENTS.

THF PRFHUR—;-.IFH L HER Td EXTZRMSION WELD 515 VISUALLY INSPECTED FGR DAMAGE PER
TIMEMSYCLE RECL REMENTS.

THE LINER ASSEMBLIES ARE vISUALLY INMSFECTER FOR DAMAGE AFTES EVERY FIGHT AMT
EACH TIME “HE PURP 15 REMOUVED,

Rociment 3= ferancs
RN TH45R

R 74239
[erwI 1983

ROQ140GEL

APAS SEAMS
AT BTF2

Ra41{15-012
RAQ[15-117

BL1k0"1

B4 COT-07
R&ZTIE-115
A5 00D
RAI116-" 27
Rt D00

Red1M-013
RL4I109-019
R J109-020

REI0M "5
ROQTT436
Rk - G0

AME BRDE
113201
MIRED w4 BLIC.OET
OtARSD SICBACOCG

CHARELr a1l JC 043

DVRED w4BC DE10
ORIRSD w4 0Us. 0510
CFRED W41BILI: 0820
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CIL Henr: ARS5-D1 Aporoved: T. Naly
Part Murmhar: Hrodanny Aﬁph‘wal Data; 5.;9;'5?9%“
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FMEA [teqm: AllSE Ofrective #; Lie =] )
Fallure Mode: Frehurner Hmer faliyre, MES 015238
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Fa Ire Causes Slanifizan| Chaazienstios Inspectiaitshd Tesi(a) Nonumrent Pelsmace

Failure -lisiony Compreher sive failune Fislgry data is ma nlaired in e Frob e Heponng calabase (PRAMSFRACA]
Relereniz: YRS [eller SAZ“'E3508 annd Ruckelyne lelber BFRCISTHE",
Oocral omal Wsa: Mol Apphzak'a.
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WELD JUINTS
Comprnent GroUp: Combustion Deviees Frepared: A Kay
CR ltem: ADEE Approved: T. Mgtryen
Component RO M1 Approval Date: 4G99
FPard Mumbar: Pawerhead (Fhaea 115) Change #; 3 .
A0LE Directwe 2: CCEOMEZN-R218 |
Page: 1of 2
C2rd 'ral Iniim
Root  Flaw Sle Mot
Side Wt Deteciabde
Componar Basic Panl MNuke:: W Nurrber Weld Tepe  Glass Aocese HCF o LCF Commean's
QXIH7ER PREBURNER LINER ROa11582 12RT EBwW | ¥ T
OXI[H?ER PREBURNER LINER ROJ17R2 T} CTAW | X
OX\DIZER PREELIRMER LINER R 582 20PT) EBN I X
Ox'DIZFER PREBLRMER LINER RO 1582 0TI GTAW | X
FUEL FREEL'RHER _IMNER RO1T4Z8 1 6] EALTES I
EB\W
FUEL PREEL'RNER _INER RO117428 2 CTAWOR |
E= 3

POWERHEAN F018001 1 GTAW | X X x
POWERHFAD R113107 3 TR I X b X
POWERHEAN ROG18301 ] GTaN [ i
POWERHFAD RA13207 -] GETAwY |
POWVWFRAHEAD RO213301 7 GTAW J X
POVEAHEAD Faa18a701 & GTAW ' X A X
POWERMEAD FO018301 3 CTaW t * A X
FPO\WERHEATY RO018101 I GTaAW ' X X X
FONERHEAD RO¥4a13001 11 GTaw ! X LS X
PONWERHEAD Ra180¢1 1=z ST 1 X X x
FOWERHEAD R3313001 12 GTAYY 1 X X
POWERHEAD FRO0132071 16 GETAYY I X
PONWERHEAD ROD13A01 17-24 GTAW L] x X
PCWERHEAD R13a01 P GTAYY Il X
FCWWERHEMND RO 1301 B9 aGTAn Il S
FCWERHEAD RO018201 1] GTAY Il 1 x
FIWERHEAD ROT13367 5T-52 EBwWiGTAY SONEN X X X
FANERHFAD RO013007 a3 GTaw i
PrCAVERHEAD ROQI307 o4 GTAW |
FFRE FLEL SUPPLY DLICT RO 02 1 GTAVY |
FPE FUEL SURFLY DUZT ROO1EGG2 z 3TAW | X
FFH FLEL 3UPFLY DUCT RODIAID 3 GTAW | LS
FER FUEL SUPFLY DUCT 001202 1 GTAY | * X A
FPE FLEL 3URPLY DUCT RO013202 B GTAW | i ¥
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Component Groop:  Combustion Cevices 'RLTEITRTS 5

GIL Heny ADSE Appraved: TI.I Nléuyen
Componeant: RO1180D7 Appraval Data: LT
Part Mumber, Poworhead (Phase 1) Changa #: 3
ADSS Diractivs #: CCBD NE3-01-5228
Page: 2of 2
CHlical (ndlal

RW{ Flaw -EiZE Nl:'t
O de Ny Detectabls

Cargeren R Perd Mumber Wald Nu=ber Weld Typs Class Acesse  HCOF LCF Catumernrs
FPH FUEL SUPELY QUCT P2 1 002 & ESThlY I X X
PRFELRMER FUZE SLPPLY DLCT R 04 1 STAVNY |
FPREBLURMER FLIEL ELPRLY DLCT  RE0&0Cd 2 GETaN I
H3M COOLART SUPPLY CLICT RO 134011 1 GTA I
HE3M OO0l AN SUPPLY CLICT RNo13a11 P, GTAL |
HOT GAS MAHIFZLD R013027 1 = HOME X X
HIT GAS MAMIFCLD RF15)27 z =Ly ROME x X x
HOT GAS MAaMIFCLD 13023 3 EBRWY Il X X x
HCT GAE MAMIFCLD LELL T RE: 1N 4 EBW Il X *
HOT GAE MaMIFCLD ROQ12027 5 FRW) KOME X *
HOT SAs MAMIFTCLD 0012023 [ FR'¥) NOM= X * X
HOT Gal MARIFCLD F001302d T FRY) Il X b x
FROT GAS MAMIFDLOD AO015027 B EBY! I b X x
ST GAR MAMIFOLD RiHp 12027 g-10 ERW [ * x
HET SAS MAMIFOLD RO1202] ROG-ROZE RO3A%] 12858 212 LER N I - X
HET GAS MAMIFOLD R12023 16 ATAVWERA 1 x i x
HOT GAS BAMIFOLD ROD 3020 17 ERM! b x
HOT GAS MAMIFDLD RO 1A023 1RAGRT GTAW | A X x
HZT GAS MAMIFOLD A0012023 %) T AW | X X
HAT OAS MAMIFOLD RO 18022 L1} GTAW I x S X
HCOT GAS MAMNIEDL 1 Aoa12073 L1 GTAW | 4 X x
HCT GAS MANIFOLD R 13021 | GTAW I x X X
FUEL HALF SHELL HGM Rion 15021 187 EBVLGTAW | ¥ X
FUOEL HALF SHELL MSH ROA3021 2 GTAW I
FLEL MALF SHELL HEM Fod a2 4 EBEY |
FUEL HALF SHELL H3M RaD 21 ] ERY | 1
OXIDIZER HALF SHELL HGM RO 130322 5 ER | S x
HOT Gas MakFoLD RO3020 22 GTAW 1 " X X
'
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FIELD CONFIGURATION VARIANCES FROM CIL RATIONALE

Combirst on {evices
Pawerhead (Phasa ll+)

Frepared;
& pproved:

spproval Date:

Changs #:
Diractiva #:

Page:

A, Kay

T. Hguyen

D9

F
CCEBDMEX-11.5236

*
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Bage Lina Ralionale

varignce

Change Ralmma’=

Var.art Dash Nember

1. Roiaci1-11
INCORFDORATES CORMGINCO
DETAILS ELIM'HAT NG 10 VLD
THHTS.

7 OADEE O MO RATIONALE
E-FEITEL.

PCWERHESD COMNFRSURATIONS
EXIST WITH FABRICATED
CODLANT DUCT SUE
ASSENBLIES REQLIRIMNG

A TICHAL WELD FORTS

IMPROVED HARDWARE RELIARILITY OUE TO THE CLIMIMATHIM OF 140 WELD
JOIMTS. CEIRELQUIREMENTS AHE RAIMTAINEL.

POWERHEADS EXIST UTIL 21NG
TrE COMBINED FOLIR 20ME
PROOF PRESSLAE TEST FROM
THE HOT GAS MAMNFILD. CEI
MRECQUIREMENTS ARE

K AIMTAINEL,

HOT GAS MANIFOLD FROOF PRESELRE TEST ACCOMPLISHED EFPARATLCLY
PRIOR TO SO0 AMT RLUCT AND MAIN IMIECTOR [NSTALLATION.

FRO118011-1

RO 33121

FeoW)- 2343 1

At gant 651 701, -
31 -E91, -1001.

ROQ12CCL-B81 -7CA, -
e = Y 1o



